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different from your*s, which promifcs to confirm the philofophy 
of Sir Iftac Newton. But, before I enter upon thofe matters, it 
may be proper, on many accounts, to ftate a few general facts, 
together with fuch fingular phofphoric appearances, as fecm the 
moft difficult to be reconciled with true philofophy. 

By a great variety of experiments upon Phofphori I found, that • 
I could, by the particular mode of preparation, make a phofphorus 
exhibit any particular colour. 

But while I was engaged in thofe interefting experiments, I re- 
coUcdfced to have feen a paper of Father Beccaria's (of Turin} 
upon the fuhject of Phofphori, in the Philofophical Tranfa&ions 
for the year 1771, which tended to prove, by means of coloured 
glaflies, that Phofphori emitted tbe fame light as they received. 

This fact appearing fo very extraordinary, compared with what 
I had at that time experienced in my phofphoric refearches, I fet 
about trying the effect of the primitive rays thcmfelves upon different 
coloured Phofphori, after they were refracted by a prifm, and pro- 
perly intercepted, fothat only a finglc ray fliould enlighten the phof- 
phorus. When to my great furprize I found, that the phofphorus 
which had been prepared to give a red light did, after being ex- 
pofed to a red rap, exhibit only a very faint red light; and that the 
fame phofphorus did, after being expofed to a violet ray, exhibit 
a vety bright red light-, that a blue ray made it mine, but not quite 
lo hrilliant ; and a green ray ftill lefs. 

I alfo found, that a blue phofphorus did, after expofing it to a 
hlue ray, exhibit in the dark a very faint blue light. But this was 
not the cafe when the fame blue phofphorus had been expofed to 
a red ray-, for then it (hone with a fine blue light. 

In confequence of thefe and other experiments I find Father 
Beccaria, in a printed letter addreffed to me, hath exprefled him- 
felf, that he muft have been deceived in his experiments; becaufe 
(feys he) " I have taken for very light tints of colours ( which only 
'*> could be expected ) what was merely a faint gradation of light, or 
** a different degree oj Jhade." * 

Thus 



* " lo debbo convenirc d'eflermi ingannato nella fperienza mia forfe percbi ho 
** prcfo per tinta di colori leggcriffirm (quale unicamentc ft dovca afprttare) cio 
«* che era unicaniente una varia*dcgredazioiic dilucc, o una diverfa maniera d'ombra." 
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celiary, that you might be acquainted from whence the difcovery, 
which I have now been relating, took its rife. 

The caufe of thoie curious appearances I could not, at that 
time, even guefs at, but conceived they might depend upon cer- 
tain properties of light which had hitherto eicaped the obfervation 
of Philofophers : what my opinion is now upon this fubjeel, will 
prcfently appear. 

It is three years fince the fecond edition of my book was pub- 
limed, in which thofe remarkable experiments were firlt men- 
tioned: during that period I never met with any one who had at- 
tempted to explain the caufe of them, 'till 1 had the honour of re- 
ceiving your memoir. And although I read it with the grcateft ad- 
miration, yet I muft confefs, that there are fome things in which I 
cannot agree in opinion with the truly learned and excellent author. 

By the following paflage, in your account of my experiments, 
VIZ. * M So that any phofphoric red body having been enlight- 
" ened by red rays, and afterwards carried into the dark," I find 
you have mifunderftood me in a material circumftance. You have 
conceived that the phofphorus was carried into another room, to 
be obicrved, after it had been enlightened : but that was not the 
fade ; the experiments were made in the fame dark room, into 
which a beam of the fun's light was occafionally introduced and 
fcparated by a prifm. Whenever therefore J wanted to enlighten 
a phofphorus with one ray of light, I intercepted all the others. 
Immediately after which, an afliftant (hut out the beam of light, 
and at that inftant, or nearly fo, I viewed the phofphorus ; but 
my eyes for fome time before that inftant, were always mut. 
merely for the purpofe of feeing better when the experiment re- 
quired them to be open. 

I have been the more particular in this account, becaufe you 
feem to lay great ftrefs upon fome difference in point of time. 
For in another part of the fame memoir you fay, " We need only 
* to diitinguifli carefully two moments in Mr. Wilfon's experi- 
A 2 ments. 

* Ainfi un tel corps phofphorio,ue rouge ayant etc ecJaire par lc* rayons roueej. 

et enfuitc tranfportc dans I'obfcuritc. 7 8 ' 
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« ments. * The firft of which is the moment he enlightens 
«« his reel phofphoric body by the violet rays of the fun, at whicn 
« time there is no doubt but that the body muft appear almoft en- 
«< tirely dcftitute of all colour. It is only at the iecond moment 
» when he carries this dark body into the chamber, that i begins 
•« to thine with its proper colour.** You doubtlefs exprels yoiir- 
fclf here by the words, « begins to mine," as if the pholphorus 
was incapable of mining at the firft moment ; that is, vvlicn . i cx- 
pofed it to the light. In reply to this very material part, 11 ha 11 
quote two or three palTages from my phofphoric work, which i 
think arc very much to the preient purpofe. 

f " With regard to the (hells exhibiting pnfmatic colours in 
«« the dark, and yet affording no other appearance in the open 
« day, than the fame white light they acquired by calcination 
" a very little confederation may, perhaps, explain this matter, 
as we find it fo exactly confonant with other phenomena in the 
«' natural world. The ftars, and even the moon ittelf, are totally 
" obfeured when the fun is in the meridian, by the flood I ot light 

~r Atmninhprc. And yet, 



endid do 



" that is diffufed over the whole of our atmofphere. J 
» when that fuperior light is withdrawn, how very fpl 
«« the moon and ftars appear ! Now the darknefs we produce by 
« art, exceeds this natural one by many degrees. No wonder 
" then, that the difference between the external light, and the 
. . , r -i i • r «.~, ♦u™ *U«t between noon 




" mining, n i>>, muciuit, «.»»"■'; - t> — — » - r 

«« difference, that the prifmatic colours in the (hells become lo 
«< vifible in the dark, when the eye is properly prepared, bo 
" likewife, thofe colours, though they adually continue to exilt 

t Page 67 and 68. <{ 



• « On n'a ou'a bien diftinguer deux momens dans les experiences de Motif. 
« Wilfon" don, \ premier eft celui ou .1 a eclaire fon corps phlo»yftiquc roup : par 
.« Z «yon. violets'du fokil, pendant lequcl il n'y a aucun ^ qu^k-J 
« n'ait pari prefque entierement dcft.tuc dc toute couleur : ce n *> m \* u '*™*J*} d 
« cond moment torfqu'il tranfportoit cc corps dans l'oblcuntc, qu U ****** ' 



«« trillcr de fa propre couleur rouge. 
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" to the fun, by the very great quantity of reflected lignt witn 

" which they are furrounded." 

* And however ft range it may appear, I have fome foundation for 
'« apprehending, that the fplendor of the prifmatic colours in the 
fl open day, could we perceive them, is far greater than that we 
f ' obfirve in the dark. This notion arifes from many obfervations 

* that were made during the whole courfc of the preceding expe- 

* riments. For when the different phofphori were brought from 
the light into the dark, the fplendor of the colours was exceed- 

<; ingly more vivid in the firit inllant, than it appeared in the third 
*> of a fecond afterwards. The difappearing of this great degree of 
A brilliancy was fo fudden, that I could feldom move the fubftances, 
i> which exhibited it, a few inches from the curtains, before acon- 
l> liderable alteration in its vividnefs had taken place; notwithftand- 
(• ing the time in moving the phofphori from the curtains to the 
A convenient diftance for obferving, (it being about 12 or finches) 
0 was not more than one fecond.'' 

In another part, (page 115) where I excited phofphoric appear- 
ances by means of the eleclric light, which was caufed by the 
difcharge of a large Leyden Jar, are thefe words : 

* Betides, by this method of exciting prifmatic colours, I ob- 

tained another advantage, which appears to me not inconfiderable. 
/. For here, the colours may be feen at the inftant, after the ex- 
plofion hath taken place; and, agreeably to a former obfervation, 
„ (meaning the above) they appear much more full, intenfe, and 
/, lively than in three or four feconds afterwards; or even after they 
d have been expofed to the light of the fun/' 

When I publifhed the preceding obfervations I had framed no 
hypothefis : cenfequcntly there was not any inducement at that 
time which could influence my judgment. 

Now as thofe obfervations certainly tend to prove that phofphori 
actually mine at the time they are expofed to light, but are ren- 
dered inviliblc by the prefencc of a fuperior light, and are only 
vifible when tlv.it fuperior light is withdrawn; do not thofe ob- 
fervations materially interfere with your manner of reafoning, 

which 
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which is entirely founded upon the different effects taking place 
at the two different moments you have marked? 

That this is the true ftate of the cafe will appear more fully by 
the following quotation taken from the two tajl pages of your 
memoir. 

* " But to come to what relates more particularly to thefe new 
" experiments, I have dcmonltrated that it is abiblutely falfe, 

" that 



• " Mais pour ce que regarde plus prcs les nouvelles experiences, j'ai demontrc, 
" qu'il eft abfolumcnt faux, que les corps opaque* nous deviennent vifiblcs par des 
44 rayons reflechis commc on s'ctoit gcncralcment imagine autrefois, mais qu'il faut 
44 abfolument, que les moindrcs particules qui fc trouvent dans la furfacede ce corps 
" foicnt miles dans un certain mouvement dc vibration plus ou moins rapidc felon 
«♦ que lacouleur du corps Tcxigc, attendu qu'a chaque couleuril repond un certain 
44 nombre de vibrations achevecs pendant une feconde. Car alors ce meme mouvement 
M produit des femblables vibrations dans Tether environnant, d'ou rcfultent des rayons 
" dc la meme coulcur. Par li il eft clair que les rayons, par lefquels nous vovons 
44 les corps opaques, font cngendrcs dans leur propre furface conformement au degre 
44 d'c'lafticite dont les moindrcs particulcs y font douees. Or pour mettre ces parti- 
*• cules dans un tel mouvement de vibration, il faut que des rayons de lumiere y 
44 tombent, qui par leur action les excitcnt a un tel mouvement j de la meme 
«« manicrc qu'un corde de mufique en repos etant expofee a un fon afles fort com- 
44 mence a trembler et a rendre elle-meme un fon qui repond a fon degre de tenfion. 

44 Cela poie un corps phofphorique rouge tel que Monf. Wilfon a examine, ne 
44 nous fauroit devenir viiible, qu'en tant que les moindres particules dans la furface 
44 nc foicnt cxcitccs a un mouvement de vibration qui convient a fa propre couleur. 
44 Ce feront done fans doute les rayons rouges, qui feront les plus propres a imprimer a 
** ces particules un tel mouvement de vibration, qui par la nature phofphorique de 
44 ce corps fe con fervcront encore pendant quelque terns apres que les rayons incidens 
" auront cefl'e d'y agir, mais d'unc maniere beaucoup plus foible que pendant que 
44 les rayons rouges y ont agis acJucllcmcnt. Voyons a prefent quel efFet les rayons 
** violets doivent produirc fur ce meme corps phofphorique rouge, et d'abord il eft 
44 evident qu'ils nc fcauroient porter fes moindres particules a un mouvement de 
44 vibration a caufc de la contrariete qui regne cntrc les vibrations des rayons violets 
44 et ccllcs que les propres particules du corps font difpofes a reccvoir. Par cette 
** railon tout Tcffct dc ces rayons violets fc reduira a poufler les particules du corps 
44 a un certain degre dc tenfion fans leur imprhner un mouvement actuel. Done 
" auflitot que lc corps fcra retire dc Taction de ces rayons, fcs moindres particules 
** commenccront a fc degager dc leur e'tat de tenfion, et recevront le meme mouve- 
44 mcnt dc vibration qui eft propre a leur nature, et par tant clle repandront des 
44 rayons rouges, qui feront meme plus forts, a caufc du haut degre de tenfion, que 
44 file mt-me'eorps avoit cte expofe aux rayons rouges. Enfin par la nature des 
44 corps phofphoriques ce mouvement dc vibration pourra durer plus ou moins long 
* 4 terns felon le degre dont ces corps feront doucs de la qualite phofphorique." 
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M be put into a certain movement of vibration, more or lefs 
*' rapid, according as the colour of the body requires : fince to 
" each colour there correfponds a certain number of vibrations to 
M be performed during a fecond : for then this fame movement 
*' produces limilar vibrations in the furrounding aether. From 
" thence it is clear, that the rays, by which we fee opaque bodies, 
«• are engendered in their proper furfaces, conformably to the degree 
" of elafticity with which their fmaller particles arc endued. 

Now to put thefe particles into fuch a movement, rays of light 
*' mutt fall on them, which by their action may excite them to 
M {ach a movement. In the fame manner as a muikal chord at 
" reit being cxpofed to a found fufficiently ftrong, begins to 
*' vibrate; and to give a found which correfponds to its degree of 
tenfion. This being laid down, a red phofphorical body, fuch 
•* as Mr. Wilfon has examined, can only become vifible to us in 
'« confequence of the fmaller particles in its furface, being excited 
" to a movement of vibration which anfwers to its proper colour: 
" therefore, doubtlcfs,, the red rays will be themoft proper to com- 
*' municate to thofe; particles fuch a movement of vibration, as 
" from the phofphorical nature of this body, will ftill continue 
«« for a certain time, after that the incident rays mall have ceafed 
«* to act. upon it ; but in a manner much more feeble, than whilfl 
" the red rays were immediately acting upon it. 

** Let us now confider what effect, the violet rays ought to pro- 
" duce upon this fame phofphorical body. In the firft place it is 
" evident that they cannot difpofe its fmaller particles to a move- 
" ment of vibration, upon account of the contrariety which reigns 
" between the vibrations of the violet rays, and thofe which the 
" proper particles of the bodies are a iapted to receive. From this 
M reaJon the whole effect of thefe violet rays will be reduced to 
" forcing the partivics of the body to a certain degree of ten lion ; 
" without communicating to them any aclual movement (of vi- 
" bration). But as Icon as the body mail be withdr-wn from the 

" action 
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" action of thofc rays, its fmaller particles will begin todifengage tbem- 
** fehcs from their Jlate of ten/ion-, and will receive that movement 
" of vibration which is proper to their nature : and in confequence 
" will emit red rays: which will be even Itronger, upon account 
" of the high degree of tenfion, than if the lame body had been 
" expofed to red rays. Laftly, from the nature of phofphorical 
" bodies, this movement olf vibration will be enabled to continue 
" during a longer or a lhortcr time, according to the degree of 
*« phofphorical quality, with which the bodies are endued." 
Thus far Mr. Euler. 

LET us now fee how far thofc lingular phofphoric phecnomena 
may be explained upon other principles : 

When a beam of the fun's light is let fall upon any coloured 
phofphorus, the ray, which is of the fame colour with the phof- 
phorus, will be always moll reflected : while the others are ab- 
forbed, in proportion to their difference in the order of colours 
from that reflected ray. 

For in fiance, if the beam fall upon a red phofphorus, the red 
ray will be mcft reflected, and the other rays abforbed, in pro- 
portion to their difference from the red one. 

Again, if it be let fall upon a violet phofphorus, the violet ray 
will be moft reflected, and the other rays abforbed in like manner. 

Now thefe rays that are fo abforbed will, by refractions and re- 
flections within the phofphoric body, excite thofe vibrations which 
caufe it to emit its proper light. 

For example, the violet rays being abforbed in the red phof- 
phorus will, by refractions and reflections, excite vibrations, and 
caufe it to emit a brilliant red light, which is the proper colour of 
the phofphorus. 

In like manner the blue rays, which are lefs abforbed than the 
violet, will excite a red light not quite fo brilliant, and the green 
rays lefs brilliant Hill. So, for the fame rcafon, the red rays, be- 
ing abforbed in the violet phofphorus, will excite vibrations, and 
caufe it to emit a brilliant violet light, which is alfo the proper 
colour of the phofphorus. 

Lartly, 
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and caufe it to emit a violet light, but not quite fo brilliant. And 
the green rays, being ftill lefs abforbed, will excite weaker vibra- 
tions, and caufe the violet phofphorus to emit a fainter light. 

All which effects feem to be perfectly confident with Sir Ifaac 
Newton's philofophy of light and colours *, and admit of an ea/y 
and natural folution, without having recourfe to any other fup- 
pofed properties of light, not known to that truly great Phi- 
lofophcr. 

I am, with the greateft refpccl, 

Great Rutfell-Street, Shomjbury, Learned SIR, 

Lond,n y May 25, 1779. Your moit obliged humble fervant, 

B. WILSON. 

Note, The learned Mr. Beguelin, I find, has prefented to the 
Academy at Berlin^ his opinion on my work upon Phofphori. It 
is inferted in the 7th vol. of the new Berlin Memoirs, where he 
exprefles himfelf in the following words : 

*f* '* Mr. Wilfon, from an apprehenfion of making the dodtrine 
" of the immutability of the coloured rays, explains the obler- 
M vation of the 7th experiment by the fuppofition, that the folar 
" rays, of what kind l'oever, have the power of kindling a light 
" flame in the parts of Phofphori. And that this flame has the 
" colour of the phofphorus itfelf, and not the colour of the kind- 
" ling ray. But this explication docs not afford a reafon why the 
" weaker rays, fuch as the blue and the violet, excite a ftrongcr 
u flame than the red or the yellow rays." 

B I think 

• Part ttt, Bool 1, frcp. 10. 

Part jj, Bstk », prtp, 9. and 10. 



+ " Monf. Wilfon, dans !a craintc dc porter attcintc a la doifrrinc de I'immuta- 
" bilite dec rayons colores, cxpliquc 1'oblcrv-tion dc 1'cxpcricnce VII. par la fup- 
'* pofuion que les rayons folaircs quclconqucs one lc pouvoir d'allumcr unc legere 
*' flaramc dans les parties des phofphores, ct que cettc Damme a la coulcur propre 
tc au phofphore mime, et non h coulcur du rayon allumant ; mais cctte explication 
«« ne rend pas raifon pourquoi les rayons les plus foibles, tell que les blcux ct les 
" violets, excitent une plus foxte flammc que n'exciant les ravens routes, ou lea 
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I think that this difficulty of Mr. Bcguelin's, which might 
feem to contradict, or at leaft 10 weaken the fyftem of Sir Ifaac 
Newton, is already compleatly removed in the above memoir. 

To the proofs which I have already given in fupport of the 
opinion that Phofphori mine by a flame kindled within their fub- 
ftante, may be added fomc very curious and ftriking experiments 
made at London, by the celebrated Monf. L'Abbe Fontana, Phy- 
fician to the Grand Duke of Tufcany. 

fie has proved by direct experiments, that the Phofphorus of 
Bologna, that of Canton's, and that made with lime, being in- 
clofcd in a veflel full of common air, diminished that air fenlibly, 
and rendered it phlogifticated. This he verified by nitrous air. 
Now it is certain, as he reafons, in confequence of theie experi- 
ments, that thofe effects are always produced by fubftances in 
combuftion, however infenfible and fmall their flame may appear 
to be. The difference is only between the more or the lefs. 
The effects of the flame are the extrication of the phlogifton, the 
diminution and the phlogiftication of the atmofpherical air. It 
is not difficult to excite an actual flame in the greater part of bodies 
which actually produce phlogifton, only by augmenting a little 
the force of this principle, which caufes the extrication of it. 
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